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(57) ABSTRACT 

An apparatus and method for optimizing the performance of 
a computer system based on the preferred use of the com- 
puter system are described. Upon an indication by the user 
of the computer system of the primary role, i.e., a file server 
or a desk top publisher, etc., which the computer is to play, 
the inventive performance optimization process, which may 
be implemented as the hardware abstraction layer (HAL) of 
the operating system (OS), detects the indicated use 
preference, and updates the system BIOS settings and/or 
configuration register settings of any other firmware 
throughout the computer system to optimize the entire 
computer system for the indicated use of the computer 
system. A tuning table that maps the use preference to the 
optimal configuration settings of the BIOS and/or the firm- 
ware may be stored in a non-volatile memory for a fast and 
convenient performance optimization. The optimal configu- 
ration settings may be determined empirically for a continu- 
ous enhancement of the optimization scheme. The enhance- 
ment upgrade of the tuning table may be downloaded from 
a remote server. 

20 Claims, 7 Drawing Sheets 



Detect Modification Of 
Optimization Parameter 



201 



Determine New Preference 



202 



Update BIOS Setting And/Or 
Firmware Setting 



203 



(^endJ^) 



05/13/2004, EAST Version: 1.4.1 



U.S. Patent Dec. 30, 2003 Sheet 1 of 7 US 6,671,802 Bl 



100 




101, 



102 



Usage Preference 
Modification 
Detector 



Location Pointer 



Firmware Optimizer 



103' 



104 



Tuning Table 
Update Logic 



Performance 
Monitoring Logic 



105 



Fig. 1 



05/13/2004, EAST Version: 1.4.1 



U.S. Patent Dec. 30, 2003 Sheet 2 of 7 US 6,671,802 Bl 



Detect Modification Of 
Optimization Parameter 



201 



Determine New Preference 



202 



Update BIOS Setting And/Or 
Firmware Setting 



203 



(^^END^^) 



Fig. 2 



05/13/2004, EAST Version: 1.4.1 



U.S. Patent Dec 30, 2003 Sheet 3 of 7 



US 6,67i,802 Bl 




05/13/2004, EAST Version: 1.4.1 



U.S. Patent Dec. 30, 2003 Sheet 4 of 7 US 6,671,802 Bl 




Monitor 
Measurement Matrix 
Parameters 



Trigger Tuning Table 

Update Logic If 
Threshold Is Exceeded 



402 



Select New Configuration 
Setting Corresponding To 
That Particular Matrix 
Parameter ^ 



Update Tuning Table 



Trigger User Preference 
Modification Detector 



403 



404 



405 



Update Firmware 
Configuration Settings 



406 



Fig. 4 



05/13/2004, EAST Version: 1.4.1 



U.S. Patent Dec. 30, 2003 Sheet 5 of 7 US 6,671,802 Bl 



500 



506 




Optimization 




Minimize Memory Used 
Balance 

Maximize Throughput for File Sharing 
Maximize Throughput for Network Applications 



| Cancel^ ^ 



Help 



f^Make Browse r Broadcasts to LAN Manager 2 x Clients 



505 



(PRIOR ART) 



Fig. 5 



05/13/2004, EAST Version: 1.4.1 



U.S. Patent 



Dec. 30, 2003 Sheet 6 of 7 US 6,671,802 Bl 



604 



601 



602 



603 



605 



Application 



Execution Managers 



OS Kernel 



Hardware Abstraction Layer 




System Hardware 



(PRIOR ART) 



OPERATING 
SYSTEM 
(OS) 
£00 



Fig. 6 



05/13/2004, EAST Version: 1.4.1 



U.S. Patent Dec. 30, 2003 Sheet 7 of 7 



US 6,671,802 Bl 



700 



\ 



302 



Non-Volatile 
Memory 



< > 



308 



I/O Controller 



DMA 



<=0 



309 



301 



7^ 



Processor 
^ >^ 304 



L2 Cache 



Memory 
Controller 



303 



305 



< > 



(PRIOR ART) 



307 



Main 
Memory 



Fig. 7 



05/13/2004, EAST Version: 1.4.1 



US 6,6' 

1 

PERFORMANCE OPTIMIZATION OF 
COMPUTER SYSTEM BY DYNAMICALLY 

AND IMMEDIATELY UPDATING A 
CONFIGURATION SETTING BASED ON 
DETECTED CHANGE IN PREFERRED USE 

TECHNICAL FIELD 
The invention relates to computers and processor systems. 
More particularly, the invention relates to performance opti- 
mization of a computer system by tuning the system hard- 
ware setting based on the usage of the computer system. 

BACKGROUND ART 

Most modem computers, e.g., a personal computer (PC), 
are constructed with general functionality so that they may 
run many different applications. Most of the modem com- 
puters also allow a variation in configuration settings in 
order to optimize the performance of the computer for the 
particular applications for which the computer is intended to 
be used. However, a particular configuration setting of the 
computer may not be the optimal setting for every possible 
application in which the computer system may be used. For 
example, the same computer optimized for use as a desk-top 
application workstation, e.g., by allocating a large applica- 
tion area in the memory, may not necessarily be optimally 
"tuned" to be used as, e.g., a network file server, which 
requires a larger buffer area to increase the throughput of file 
transfers. Accordingly, any attempts to optimize the perfor- 
mance of a modem computer must take into account the 
particular intended use of the computer. 

To this end, some conventional modem operating systems 
(OS), e.g., the WINDOWS NT®, distributed by the 
Microsoft Corporation in Redmont, Washington, allow a 
user to make a performance tuning selection based on the 
desired use of the computer. In particular, for example, FIG. 
5 shows a menu screen 500 of the WINDOWS NT®, from 
which such user selection can be made. The menu 500 
allows a user to select one of four available use feature 
options, namely, the "Minimize Memory Used" option 501, 
the "Balance" option 502, the "Maximize Throughput for 
File Sharing" option 503 and the "Maximize Throughput for 
Network Applications" option 504. 

Each of the four options particularly optimizes the behav- 
ior of the operating system for a specific use. For instance, 
when the "Minimize memory Used" option 501 is chosen, 
the operating system uses a minimal amount memory for 
handling network-based requests, thus optimizing the com- 
puter for running many foreground applications white ser- 
vicing a limited number of network requests. A computer so 
configured may be best suited, for example, primarily as an 
application work station. 

The other choices, the "Balance" option 502, the "Maxi- 
mize Throughput for File Sharing" option 503 and the 
"Maximize Throughput for Network Applications" option 
504 may optimize the computer to serve the role of, e.g., a 
Domain Controller, a file server, and a database server, 
respectively. 

Additionally, the menu 500 allows a user to cancel an 
erroneously made selection by pressing the "cancel" button 
507, or seek help in making the selection by pressing on the 
"help" button 508. Once the final selection is made, i.e., 
when the "OK" button 506 is pressed, the operating system 
stores the user selection as an optimization parameter for 
future reference by the operating system. 

Unfortunately, however, in a conventional computer 
system, the optimization parameters are stored in a location 
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known only to the operating system, and are thus not 
available for use by the rest of the computer system, e.g., the 
Basic Input Output System (BIOS) and the other system 
software and/or hardware components (collectively referred 
5 to herein as the firmware components). Therefore, in a 
conventional computer system, the changes made in 
response to the indicated user preference is disadvanta- 
geous^ limited to the optimization of the decision making 
process of the operating system, e.g., in determining how it 
uses the available resources such as the memory and the like. 
Accordingly, conventional operating system based optimi- 
zation is only partially effective, since it fails to optimize the 
entire system. 

Moreover, in a conventional computer system, because 

15 the conventional optimization process is integrally incorpo- 
rated in the kernels of the operating system, any improve- 
ment in the optimization algorithm itself, e.g., an improved 
configuration setting corresponding to a particular intended 
use, cannot be implemented without the release of a new 

2Q version of the operating system. Thus, a user is required to 
wait for the new release of the operating system before 
receiving the benefit of any improvement in optimization. 

Furthermore, because the operating system must be 
re-initialized before it can use the newly stored user selec- 

25 tion information, the entire computer system must be 
re-booted before any optimization can take effect. Thus, the 
optimization process is disadvantageous^ static. 

There is thus a need for an apparatus and method for 
computer system performance optimization that allows opti- 

30 mization of the entire system, including the hardware set- 
tings as well as the software settings according to the user 
indication of a preferred use of the computer system. There 
is also a need for an apparatus and method for computer 
system performance optimization that may be updated with- 

35 out the need for a new release of the entire operating system. 
There is a further need for an apparatus and method for a 
dynamic computer system performance optimization. 

Among the objectives of the present invention is to allow 
a user of a computer system to optimally configure the 

40 system hardware and/or software settings for the preferred 
intended use of the computer system. 

Another objective of the present invention is to allow a 
dynamic optimization of a computer system based on the 
intended use. 

45 Yet another objective of the present invention is to allow 
an update of an optimization scheme without a modification 
or an update of the operating system. Other objectives are 
met by the invention described in the claims herein. 

SUMMARY OF INVENTION 

50 

In accordance with the principles of the present invention, 
a method of optimizing the performance of a computer 
system, comprises detecting a modification of the use pref- 
erence of the computer system, and updating a configuration 

55 setting of either a system BIOS or a firmware component of 
the computer system based on the detected modification of 
the use preference. 

In addition, in accordance with the principles of the 
present invention, an apparatus for optimizing performance 

60 of a computer system comprises a modification detector 
which detects a modification of a use preference of the 
computer system, and a hardware optimizer that updates a 
configuration setting of either a system BIOS or a firmware 
component of the computer system based on the detected 

65 modification of the use preference. 

Furthermore, in accordance with the principles of the 
present invention, a hardware abstraction layer (HAL) of an 
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operating system of a computer system comprises a modi- disk drives, graphics devices, network interfaces, and the 

fication detector that detects a modification of a use prefer- like. The I/O controller may include a direct memory access 

ence of the computer system, and a hardware optimizer that (DMA) handler 309, which allows the direct exchange of 

updates a configuration setting of either a system BIOS or a data between the I/O devices and the main memory without 

firmware component of the computer system based on the 5 the need for an involvement of the processor 301. 

detected modification of the use preference. The processor 301, the memory controller 305 and the I/O 

controller 308 collectively are commonly referred to as the 

DESCRIPTION OF DRAWINGS system chipset. Each device of the chipset typically includes 

a set of registers (not shown) in which the configuration 

Features and advantages of the present invention will setting information is stored. The configuration setting infor- 

become apparent to those skilled in the art from the follow- mation of each of the chipset devices defines a set of choices, 

ing description with reference to the drawings, in which: within many possible choices, with regard to the specific 

FIG. 1 is a block diagram of an exemplary embodiment of way in which the device is to behave while performing its 

the performance optimization components in accordance inten ^d function The configuration setting information 

with the principles of the present invention. 15 ™y be retrieved from the non-volatile memory 302 during 

, „ , _ the initial boot-up of the computer system 700. 

FIG. 2 is an exemplary flow diagram of the performance AJJ . 4 . ,, 1 4 « „ n n 

... . j. , .i. * i t- *u Additionally, the computer system 700 may comprise a 

optimization method in accordance with the principles ot the Jt ^ /• t c 

resent invention non-volatile memory 302, which is commonly referred to as 

" the Complementary Metal Oxide Semiconductor memory or 

FIG. 3 is an exemplary tuning table in accordance with the the CMQS memorV) ^ is typically a small low power 

principles of the present invention. 20 consumption random access memory (RAM) powered by a 

FIG. 4 is an exemplary flow chart of the continuous battery to retain the data even when the system power is 

performance monitoring and optimization method in accor- turned-off. The term, non-volatile memory, as used herein 

dance with the principles of the present invention. refers to any memory that retains the data stored therein even 

FIG. 5 an exemplary menu screen of a conventional ^ when the system power is turned off, and may be, e.g., a 

operating system (OS) for optimization parameter selection. non-volatile random access memory (NVRAM), a flash 

FIG. 6 is a block diagram of the relevant portions of a memory, an electrically erasable programmable read only 

conventional operating system (OS). memory ( EEPROM) or the like. 

FIG. 7 is a block diagram of the relevant portions of a ™* non-volaile memory 302 stores the system settings 

conventional computer system. 30 ^formation required by the basic input output system 

(BIOS) during the initial boot process of the computer 

DETAILED DESCRIPTION OF PREFERRED system 700. The non-volatile memory 302 also has stored 

EMBODIMENTS therein housekeeping information and program routines, 

e.g., the pointers for the interrupt service routines, required 

For simplicity and illustrative purposes, the principles of ^ an d used by the operating system (OS), 
the present invention are described by referring primarily to ^ ope rating system (OS) 600 shown in FIG. 6, e.g., the 
a computer system with WINDOWS NT® as an exemplary WINDOWS NT®, typically comprises an execution man- 
operating system (OS). However, one of ordinary skill in the ager layer 6 oi, which may include various managerial 
art would readily recognize that the same principles are routines, e.g., object manager, virtual memory manager, etc., 
equally applicable to, and can be implemented in, any ^ to handle various tasks that effectively act as the interface 
computer system with any other suitable operating systems between the kernel 602, which is the core set of codes or the 
(OS). operating system 600, and the application programs 604. 

Moreover, throughout the following description, the set- The kernel 602 and the execution manager layer 601 col- 
ting of server optimization options (as described above in lectively are commonly referred to as the executive services, 
connection with the description of FIG. 5, and as is imple- 45 Th e operating system 600 further comprises the hardware 
mented in the WINDOWS NT®) is used as an example of abstraction layer (HAL) 603, which acts as the interface to 
the user indication of the use preference of the computer the system hardware 605. The HAL 603 isolates the execu- 
system. However, any other possible use of the computer uve service of the operating system 600 from the system 
system other than ones listed in the exemplary menu screen hardware 605 in such a way that the executive service is 
of FIG. 5, e.g., a use of the computer system in a non-server 5Q hardware-independent. That is, the executive service can be 
application, i.e., as a workstation, may be selected by the ma d e to remain the same regardless of any variations of the 
user, and would be apparent to one of ordinary skill in the hardware 605. The system hardware 605 includes the physi- 
art, and would be within such modifications that do not ca ] hardware devices and the necessary software for the 
depart from the true spirit and scope of the present invention. control of the hardware devices, e.g., the device drivers, 

A typical computer system 700 shown in FIG. 7 55 which are collectively referred to herein as the firmware, 

comprises, inter alia, a processor 301 for executing one or In a conventional computer system, the information 

more instructions retrieved through the bus 304 from the regarding the use preference indicated by the user, e.g., via 

main memory 307, which is being controlled by the memory the menu screen shown in FIG. 5, is stored in a location 

controller 305. A more likely to be used portion of the known only to the executive service portion of the operating 

instructions (and/or data) from the main memory 307 may 60 system (OS) for the exclusive use by the executive service, 

be copied over to the cache memory 303 to take advantage Thus, the HAL 603 of a conventional operating system is 

of the faster speed (as compared to the main memory 307) unaware of any change in the use preference, and cannot be 

in which the cache memory can be accessed by the processor involved in the performance optimization effort. As a result 

301. no changes are made to the firmware components 605 

The computer system 700 may further comprise an I/O 65 despite the change in the use preference, 

controller 308 for controlling one or more input/output (I/O) The performance optimization system in accordance with 

devices (not shown), which may include, e.g., a keyboard, the principle of the present invention detects any change in 
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the use preference information, and makes the information defines the relational mapping between the user selected use 

available to the system BIOS, the firmware components preference and the corresponding optimal BIOS setting 

and/or the hardware abstraction layer of the computer sys- and/or the firmware configuration setting. In particular, as 

tem. shown in FIG. 3, the tuning table 300 may include, as 

In particular, FIG. 1 shows a block diagram of an exem- 5 examples and not as a way of a limitation, one or more user 

plary embodiment of the performance optimization system selections, e.g., selections 1 through 4 corresponding to the 

100 in accordance with the principles of the present inven- selection choices shown in FIG. 5, and the configuration 

tion. An exemplary flow diagram of the performance opti- settings of the chipset devices, i.e., the I/O controller, the 

mization method in accordance with the principles of the cache controller and the memory controller. The configura- 

present invention is shown in FIG. 2. 10 tion setting of the I/O controller may include, e.g., inter alia, 

The performance optimization system 100 may be imple- the disk queue size and whether the DMA handler is 

mented as a software, for example, an application program enabled. The configuration setting of the cache controller 

and/or preferably as components of the hardware abstraction may include, e.g., inter aha, a selection from the available 

layer (HAL) of the operating system (OS), or as a circuit page replacement strategies, e.g., the least recently used 

logic device, or any combination thereof, implementing the (LRU) method. The configuration setting of the memory 

optimization process in the foregoing description. In 15 controller may include, e.g., inter alia, a selection of the page 

addition, the performance optimization system, in accor- size, the memory map/allocation information. The configu- 

dance with the principles of the present invention, may ration setting entries in the tuning table 300 may preferably 

include components other than those, and may not neces- determined empirically, e.g., from an analysis of the histori- 

sarily include all components, shown in the exemplary ^ cal use/performance data. 

embodiment of FIG. 1. In step 203, once the new configuration settings of the 

The performance optimization system 100 may include firmware components are determined, e.g., from the tuning 

the use preference modification detector 101. In step 201 of table 300, the performance optimization system 100, if 

FIG. 2, the modification detector 101 detects any modifica- necessary, may replace the appropriate BIOS system setting 

tion of the use preference being made, e.g., by polling the 25 and/or write into the appropriate configuration setting reg- 

appropriate executive service portion of the operating sys- isters of the firmware to thereby optimally re-configure the 

tem (OS). The detection may alternatively be made by firmware components of the computer system for the par- 

"snooping" the appropriate address lines of the bus in order ticular use preference. 

to monitor any access by the operating system of the address In contrast to changes to the executive services of the 

of the non-volatile memory location in which the use 3Q operating system, the changes to contents of the configura- 

preference information is stored. Yet another way in which tion registers of the firmware components take effect imme- 

the detection may be made is to make the performance diately and without the need for a re -booting of the computer 

optimization system 100 receive a change notification signal system. Thus, it can be appreciated that the optimization of 

and/or message from the executive services of the operating the firmware for the preferred use of the computer system 

system upon a newly made selection by the user, and reading 35 may be made dynamically and immediately upon the writing 

the new use preference information from the non-volatile of the respective configuration registers, without the need 

memory location in which the use preference information is for re-booting of the computer system, 

stored. The address of the non-volatile memory location in The performance optimization system 100 in accordance 

which the use preference information is stored may be stored with the principles of the present invention may additionally 

in the location pointer 102. 4Q include a tuning table update logic 104 to update the tuning 

In one embodiment of the present invention, the perfor- table 300. The effectiveness of the optimization may be 

mance optimization system 100 preferably keeps a copy of improved by, e.g., a determination of new, more effective 

the present use preference information in a the non -volatile values of the configuration setting entries of the tuning table, 

memory location separate from the location in which the The new values may be, e.g., a result of a continued analysis 

executive services of the operating system stores the infer- 45 of the historical use/performance data, i.e., from a determi- 

mation. In one embodiment of the present invention, an nation that a new setting better optimizes the particular 

additional non-volatile memory may even be added for device in the particular use preference context, 

storage of the copied use preference. The addresses of both Thus, it can be appreciated that the effectiveness of the 

locations are also kept in the location pointer 102. The optimization may be conveniently improved by merely 

modification detector 101 may periodically compare the 50 updating the tuning table, and without the need for a 

contents of the two locations to determine if any change has replacement of the entire operating system with a newer 

been made. release. 

In another embodiment of the present invention, the The updates to the tuning table may be supplied by the 

modification detector 101 may receive the new use prefer- user through a user interface, e.g., a keyboard. Alternatively, 

ence information directly from the user, through a user 55 the updates may be supplied from a remote server through 

interface, rather than through the operating system. a communication network. For example, one or more of the 

In step 202, once a modification has been detected by the computer systems may be connected via a communication 

modification detector 101, the performance optimization network, e.g., a local area network (LAN) or a wide area 

system 100 determines the corresponding changes, if any, in network (WAN), through the Ethernet connections, public 

the BIOS setting and/or the configuration setting of the 60 switched telephone network (PSTN), the Internet or the like, 

firmware components necessary to optimize the computer The identical tuning table update information may be 

system for the newly selected preferred use. The new BIOS broadcasted, e.g., as a JAVA applet, by one of the computer 

setting and/or the firmware configuration setting may pref- systems of the network acting as the administrative network 

erably be made by looking-up a tuning table, an example of manager server to a plurality of computers connected to the 

which is shown in FIG. 3. 65 network, which share the same use preference. 

The performance optimization system 100 may maintain, In a preferred embodiment of the inventive performance 

preferably in the non-volatile memory, a tuning table that optimization system 100 further comprises a performance 



05/13/2004, EAST Version: 1.4.1 



US 6,671, 

7 

monitoring logic 105. The performance monitoring logic 
105 continuously monitors the performance of the computer 
system, e.g., by continuously monitoring a predetermined 
set of measurement matrix parameter, e.g., the network 
throughput, the bandwidth utilization level, the memory 5 
and/or other system resource utilization level or the like. 

In particular, FIG. 4 shows a flow chart of an exemplary 
embodiment of the continuous performance monitoring and 
optimization method, during the step 401 of which, the 
performance monitoring logic 105 monitors one or more 1Q 
measurement matrix parameter to determine whether the 
performance of the computer system is at the optimal level. 
The optimal level of the performance of the computer may 
be defined, for example, by assigning a predetermined 
threshold level for the one or more matrix parameters below 
which the computer system may be considered at its opti- 15 
mum performance. The threshold levels may be set based on 
the use preference information, and preferably are incorpo- 
rated in the tuning table 300. 

When one or more threshold is exceeded, in step 402, the ^ 
performance monitoring logic 105 notifies the tuning table 
update logic 104 with, e.g., information regarding which of 
one the threshold levels was exceeded. Based on the infor- 
mation received from the performance monitoring logic 105, 
the tuning table update logic 104 , in step 403, determines a ^ 
new configuration setting of a predetermined entry of the 
tuning table, and in step 404, changes the predetermined 
entry according to a predetermined algorithm. 

In response to the change in the tuning table, the prefer- 
ence modification detector 101 is triggered in step 405. Once 3Q 
the preference modification detector 101 is triggered, in step 
406, the firmware configuration setting is updated using the 
process previously described herein in connection with FIG. 
2. 

As can be appreciated, in this exemplary embodiment, the 35 
system firmware setting may be continuously, dynamically 
and autonomously optimized without the need for an exter- 
nal intervention or the need for a re -booting of the entire 
computer system. 

While the invention has been described with reference to 4 q 
the exemplary embodiments thereof, those that are skilled in 
the art will be able to make various modifications to the 
described embodiments of the invention without departing 
from the true spirit and scope of the invention. The terms and 
descriptions used herein are set forth by way of illustration 45 
only and are not meant as limitations. In particular, although 
the method of the present invention has been described by 
examples, the steps of the method may be performed in a 
different order than illustrated or simultaneously. Those 
skilled in the art will recognize that these and other varia- 50 
tions are possible within the spirit and scope of the invention 
as defined in the following claims and their equivalents. 

What is claimed is: 

1. A method of optimizing performance of a computer 
system, comprising: 55 
detecting a modification of a use preference of said 

computer system when running an operating system, 

comprising: 

receiving a change notification signal from executive 
services of said computer system upon a newly made 60 
selection by a user; and 
dynamically and immediately updating a configuration 
setting of at least one of a system BIOS, a firmware 
component, and system hardware of said computer 
system based on said detected modification of said use 65 
preference without the need for re-booting of the com- 
puter system. 
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2. The method of optimizing performance of a computer 
system in accordance with claim 1, further comprising: 

making a copy of said use preference; and 
storing said copy of said use preference in a non-volatile 
memory. 

3. The method of optimizing performance of a computer 
system in accordance with claim 2, further comprising: 

providing a tuning table in said non-volatile memory, said 
tuning table defined a relationship between said use 
preference and said configuration setting. 

4. The method of optimizing performance of a computer 
system in accordance with claim 3, wherein: 

said relationship between said use preference and said 
configuration setting of said at least one of said system 
BIOS and said firmware component is defined empiri- 
cally. 

5. The method of optimizing performance of a computer 
system in accordance with claim 3, further comprising: 

updating said tuning table with a newly defined relation- 
ship between said use preference and said configuration 
setting. 

6. The method of optimizing performance of a computer 
system in accordance with claim 5, wherein said step of 
updating said tuning table comprises: 

downloading said newly defined relationship from a 
remote server. 

7. The method of optimizing performance of a computer 
system in accordance with claim 5, wherein said step of 
updating said tuning table comprises: 

receiving said newly defined relationship directly inputted 
by a user of said computer system. 

8. The method of optimizing performance of a computer 
system in accordance with claim 5, wherein said step of 
updating said tuning table comprises: 

monitoring performance of said computer system; 
re-defining said relationship between said use preference 

and said configuration setting based on said monitored 

performance of said computer system to produce said 

newly defined relationship; and 
replacing said relationship between said use preference 

and said configuration setting with said newly defined 

relationship. 

9. An apparatus for optimizing performance of a computer 
system, comprising: 

a modification detector adapted to detect, when running 
an operating system, a modification of a use preference 
of said computer system by receiving a change notifi- 
cation signal from executive services of said computer 
system upon a newly made selection by a user; and 

a firmware optimizer adapted to dynamically and imme- 
diately update a configuration setting of at least one of 
a system BIOS, a firmware component, and system 
hardware of said computer system based on said 
detected modification of said use preference. 

10. The apparatus for optimizing performance of a com- 
puter system according to claim 9, further comprising: 

a non-volatile memory operable to store said use prefer- 
ence. 

11. The apparatus for optimizing performance of a com- 
puter system according to claim 10, further comprising: 

a tuning table stored in said non-volatile memory, said 
tuning table defining a relationship between said use 
preference and said configuration setting. 

12. The apparatus for optimizing performance of a com- 
puter system according to claim 11, further comprising: 
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communication means for downloading a newly defined 
relationship from a remote server, said newly defined 
relationship being an empirically determined enhance- 
ment of said relationship between said use preference 
and said configuration setting. 

13. The apparatus for optimizing performance of a com- 
puter system according to claim 11, further comprising: 

user input means for receiving a newly defined relation- 
ship directly inputted by a user of said computer 
system, said newly defined relationship being an 
empirically determined enhancement. 

14. The apparatus for optimizing performance of a com- 
puter system according to claim 11, further comprising: 

a performance monitoring logic for monitoring perfor- 
mance of said computer system; and 

a tuning table update logic for replacing said relationship 
between said use preference and said configuration 
setting with a newly defined relationship, said newly 
defined relationship being determined according to said 
monitored performance of said computer system. 

15. The apparatus for optimizing performance of a com- 
puter system according to claim 9, wherein said configura- 
tion setting component of said computer system comprises: 

a content of at least one register of a DMA handler of an 
I/O bridge device. 

16. The apparatus for optimizing performance of a com- 
puter system according to claim 9, wherein said configura- 
tion setting of said computer system comprises: 
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a content of at least one register of a cache controller 
device. 

17. The apparatus for optimizing performance of a com- 
puter system according to claim 9, wherein said configura- 

5 tion setting of said computer system comprises: 

a content of at least one register of a memory controller 
device. 

18. The apparatus for optimizing performance of a com- 
puter system according to claim 10, wherein said non- 

10 volatile memory comprises: 

a non-volatile random access memory (NVRAM). 

19. The apparatus for optimizing performance of a com- 
puter system according to claim 10, wherein said non- 
volatile memory comprises: 

15 an EEPROM. 

20. A hardware abstraction layer (HAL) of an operating 
system for a computer system, comprising: 

a modification detector adapted to detect, when running 
an operating system, a modification of a use preference 

2 q of said computer system by receiving a change notifi- 
cation signal from executive services of said computer 
system upon a newly made selection by a user; and 
a firmware optimizer adapted to dynamically and imme- 
diately update a configuration setting of at least one of 

25 a system BIOS, a firmware component, and system 
hardware of said computer system based on said 
detected modification of said use preference. 

***** 
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